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(54) Method for manufacture of regenerated synthetic resin product 



(57) Disclosed is a method which is capable of man- 
ufacturing regenerated synthetic resin products, partic- 
ularly slide fastener parts of regenerated synthetic 
resin, with good quality by using as a raw material such 
waste synthetic resin materials as emanate from the 
production line of slide fasteners of synthetic resin or 
arise from waste plastic products. This method com- 
prises granulating the waste synthetic resin matenal (Z) 
with a rotary Wade (14) kept in motion at a high speed 
and at the same time, heating the resin material by the 
heat of friction with therotary blade, heating and melting 
the hot granulated synthetic resin and deaerating and 



extruding the hot molten resin (3) to obtain a strand, and 
pelletizing the extruded strand thereby forming primary 
pellets subjecting the resultant primary pellets to solid- 
Dhase polymerization in a vacuum or in an atmosphere 
of an inert gas at a prescribed temperature thereby 
forming regenerated pellets, and then forming the 
regenerated pellets into the shape of a product or the 
shape of a part aimed at. Preferably, the not molten 
resin is subjected to a treatment of filtration for removal 
of extraneous substance at the step for forming the pri- 
mary pellets. 
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Description 

PACKER™ ™" nF TMF INVENTION 
5 1 . Field of the Invention: 

[00011 This invention re.ates to a method for the manufacture of regenerated synthetic resin products, particularly 
parts of regenerated synthetic resin for use in slide fasteners. 

io 2. Description of the Prior Art: 

[0002] At present the environmental problems of a global scale are posing a serious theme in need of an urgent solu- 
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lion Wouohout «««°<W^ ■» «- solution in question, the petfection ol e retains technique which 

c~ use* natunU «— - con. » «h«. 

. dose Mention « an "SSS^L „. ttw owcemlno the dispose! ol waste eleerly stipulates the. 

,0004] <™^£™S£?1 dSoST-rhen the townee-nine the promotion ot the rec- 

ro^^en^n^Ty ^uSJrSresin materia* (virgin materials) are used, howeve, since the M«U 

^S^^X ^th^nq e,^ has no, ^ *»n end^s*** ° ^XTd" 

r^icSa^ homogeneously. Worse still, it has been held that this simultaneous dyerng ,s .mprachcabie when the 
injection molded fasteners are manufactured by using waste plastics as raw materials. 
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qi im marv OF THE INVE NTION 

[0009] The basic object of the present invention, therefore, isto provide, for the sake of reusing waste synthetic resin 
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muriate such as tor example waste plastics occurring in the production line for slide fasteners of synthetic resin and 

p^Sts piSarly parts for slide fasteners made of regenerated synthetic resin, possessmg good quahty notwrth- 
standing these waste synthetic resin materials are used as raw materials. 
, [0010] Afurther object of *e presert invention is to pro^ 

parts capable of being recycled, which method allows individual component parts to be p.ece-dyed 

Sm STand. as aTesult. provide slide fasteners made of regenerated synthetic res.n sat.sfy.ng the character.st.es 

,o atove thereTprovided a method for manufacturing a regenerated synthetic resin product wh.ch compnses a > s^ep of 
Paring prin^y pellets by granulating a waste synthetic resin material with a rotary blade, bating and mettrng the 
ZZSSSi TsvnThetic resin and deaerating and extruding the hot molten synthetic resm to obtam a strand, and toenpel- 
£££ -EE ZTa «S of paring regenerated pellets by subjecting the pri W » 
ptlymenzation in a vacuum or in an atmosphere of an inert gas at a prescribed temperature; and a step of formmg the 

15 [%T*rTe ^^^*e ^ent invention, there is provided a method tor manufacturing a part 

material with a rotary blade kept in motion at a Ngh speed and. at the same tome, heating the waste syn- 

nTw nfof SerSn deaerating and extruding the hot granulated synthetic resin while further heating and melting rt to 
Sato a strandT^ poetizing the extruded strand; a step of preparing regenerated pellets by sheeting the , pnmary 

to^pLe po.ymenlation in a vacuum or in a^ 
a^SSmtog the generated pellets into a prescribed shape of a part for a slxle fanner 
fooSl to a preferred embodimert. the not molten synthetic resin is subjected to af.ltenng ^ment n the step of 
Srjprim™ pSeS TSmove foreign matter therefrom. The regenerated pellets which are cbta.ned after the 
Sd^rp^Son ara preferred to have a water content of not more than about 50 ppm and the .ntnnsK, m, 

30 coupling elements, upper and lower stop members, pin-and-box separators, f toers for fastener tapes, and shders. 
RRIFF DESCRIPTION OF TH E DRAWINGS 

[001 5] Other objects, features, and advantages of the invention will become apparent from the following description 
35 taken together with the drawings, in which: 

Rg 1 isaschematcelirjctund diagram illustrating one e«air^« a deAe tor peeing primary pdleB to be used 

-SET ttVSIZSEZSm*** a whoie p-ocess ran*ng ft. a «aae synthe* resin meted* 
40 through a finished side fastener in an assembled state; 

F.g 3 is a plan view illustrating one basic form of a slide fastener made of a synthetic resin; 
Fig 4 is a plan view illustrating another form of a slide fastener made of a synthetic : resin; 
Fio 5 is a plan view illustrating still another form of a slide fastener made of a synthetic resin; 
Fto 6 1 a Part^cutaway plan view illustrating another form of a slide fastener made of a synthetic resm; 
Fio 7 is a fraamentarv plan view of a spiral coil coupling element provided with a core cord; 
Fig 8 L a SZS ao^-sectional^ew illustrating one state of f ixing the coiled coupling element provided wth 

with a core cord shown in Fig. 7 to a fastener tape; 

Ra 10 is a fraamentarv plan view of a coiled coupling element devoid of a core cora; 

ng. 1? is a SmeS *oss-sectional view illustrating a state of fixing the coiled coupling element shown .n Rg. 
10 to a fastener tape; 

Rg. 12 is a fragmentary plan view of a zigzag-like coupling element; . eVwA/n 5n Fin 

Rg. 13 is a fragmentary cross-sectional view illustrating a state of fixing the zigzag coupling element shown in Rg. 

55 RaU iTa^grSary plan view of coupling elements fixed by extrusion molding to connecting cor*; 
shape of a letter U around the engaging portion thereof as the center; 
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Fig 16 is a aagmertar, <»ss««ona, v.« a «*. =• *~» - ft. «m*« dameats ahawn ft F* 

cosity (IV) of waste ^hBjJit and ^ ^essure and the reac- 

Rg. 20 is a graph shewing the relation! D*wenine oeg ree o pBJ used jn Examp|e 2 

tionrateatthesolid-phasepdymerizationternperaturesof190 oana^w oo. 

p^ |i en nES ^'PTI™ nF THF INVENTION 
[0016] Theme*c«of»epresenti^^ 

acterized by adopting in combination as described ?™ e J^^^a7by virtue of the heat of friction with the 
rotary Wade kept in rotation at a high speed and a ^ » ~ JEX* £ 20°C or more, heating and melting 

tt2£^£ZZZS^X^Zir~£Z o, an ^ ,s a, a „a- 

scribed temperature. . ; _ h ic HA^ribed above results in forming primary pel- 

[00171 The adoption of the step of ^^J^T^^^Z intrinsic viscosity (IV) due to heat 
lets which have an extremely tow water content a /^^°" , ^^3^!^ rizatio n. the polymerization proceeds 
deterioration. When these primary pellets are ^^^^Kossesslng restively high intrinsic vis- 
staWy without inducing hydrolysis and consequent ^.^" a ™^^ possible to manufacture the com- 
cosrty and exhibiting quality on a par wrth the <fW*W^%™ sUde^asfoners wished to be obtained 
ponent parts for slide tastenera which W^^J^SttW *«" vfcgh peHets. When the hot 
are required to possess, and which are as effective y P******^ ™^ ^ A m& aforementioned step of forming 
molten synthetic resin issubjected m ^ n ^^^^^^ V ^^^ waste synthetic material. Even 
primary pellets, it can be efficiently depnved I of minute J^^^SX trouble due to breakage, 
such slender linear materials as multif.lame ^^?f r 2*^^rLi be effectively usable for the method of 
[0018] As concrete examples of the waste J^S^^P^aS polytxrtylene terephthalate (PBT). 

the present invention, polyesters such as polygene ter^Wtelate £^ r ^ e ^ (PS ). ABS resin, 
polyamides such as nylon, potydefins such as P^e*ylene (PE) ^ pBTforthe imUtM 

vinyl chloride resin (PVC). and plastic elastomers may be cited ..It is f"*™™?*? 
35 oTtasten* parts which are expected to P°^ m ^S^ to manufacture the regen- 
[0019] The forms in which the waste .synttieftcrea J^"* 8 X^^^tox forms besides various injection 
erated pellets include nOn-woven fabrics, threads, films, and various otner s.m 

manufacture of primary pellets and Rg. 2 ^^^.^^^e fasS in an assembled state, 
waste synthetic resin material as a raw matena through a froshed rejecled products, and dis- 

[0022] To begin whh. the waste synthetic TdeSivSoT'mSc parts entrained therein by a 

assembled waste products which ^ ^i^co^elg^vS as a belt conveyor or reel feeder which 

metal separating device and then cxweyed by ^*"ri™* pellet production apparatus 1 illustrated 

fits the form of waste plastic and fed into a Hnewhich integrates the granulating 

in Fig 1 . The primary pellet production apparatus 1 is composed of a continuous 

device 10. an extruder 20. and a pelletizer (not composed of a housing 11 and a cutter-compactor 13 

[0023] With reference to Rg. 1. the granulating d ^J°^^ J ^rotary blades 14 and stationary 
disposed in thebottom t^^^^^^i ^orToSperate wHh the stationary Wades 15 
Wades 15. The rotary Wades 14. when rotated ^ JjJ^JJ^Zh is sSrated when the rotary Wades 14 in 
to granulate a waste synthetic resin matena 2. By the heat Wfrict on » cooperation with the stationary 

rotation at a high speed is enaWed to granulate *e wa* >*^J^^Z£*A ™£cto«« than the melting point 



45 



50 



55 



4 



EP 0 899 071 A1 



JO 



15 



20 



25 



wN^descr^here™ 

the preliminary drying at an elevated temperature ^^^^SSTSSSv ^ades 14 at a high speed ena- 
ct the intrinsic viscosity (IV) due to heat deter m^"*""** dSd fid agglomerated simultane- 
bles the supplied waste synthetic res.n mater.al to ^J^^^J^^*^ the granulated resin to be 

and injected as pressed into a eyhnder 21 by a screw ^^^^^I^to^ entrapped in the cylinder 

oxtfation (hea. deterioration) of »e resr .can ^^Jf^^S^K* an autofUter device 30 and 
[00251 The moKen resin 3 in the extruder \m\ P^^^^JSJ an autofi Ker changer 31. The 

„ l-efertt^»ll»Bl«^ol^<^»^^^^^ primary pelWshavs,^ 

-■■MM! 

polymer.zat.on to give teth e ^^^Xse^lymerization is performed for the purpose of ena- 
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dUC ^ !Zr^?S,0 aTweT £om fraction system, the sdid-phase polymerization is carried art in a vac- 
JflSSlSSL as He. Mor N, When the « " 

a vTcuumTe degree of vacuum is properly not more than 0.2 Torr. preferably not more than 0.1 Torr. 

waste synthetic resin matenal to be used Deper^ onthe tand of the^a m ^ 

^ ^8 oSeXT^ 0 ^ are^ta^edXugh the temperature of treatment is properly select*! to su.t 
range of 0.65 - 0.8. preferably 0.7 "- ^^ a aooroximate range of 185 - 200 °C in the case of a poly- 

the kind of resin to be polymerized, it is preferred to be in tne approve .™ a D rimary pellets. 

SKSfSSSK^ 

thattte was. contsot of the*v chps shouWte ^^J^ ^ 4^ „, ^ mmo viscosity 
170-C««! t» temperature of to sontphas. petysnertsaKn « s» W«^ , «^*J* M 2 ^ t , „ ^-.^ 
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of individual component parts of a slide fastener. Some cases require that the slider itself, for example, should be man- 
ufactured from other synthetic resin or a metal, depending on the function or construction which is expected from the 
slide fastener In such cases, the slider can be manufactured from the material which is so needed. In the case of the 
slide fastener using the slider of this description, it is relatively easy to recover the sliders selectively from the discarded 
slide fasteners and the discarded plastic materials emanating from the production line can be wholly reclaimed. Then, 
the question whether or not the slide fasteners manufactured by using waste synthetic resin materials can be simulta- 
neously dyed by piece dyeing depends on the kinds of relevant synthetic resins. Particularly, slide fasteners manufac- 
tured from polyesters or polyamides permit the component parts thereof to be simultaneously dyed in one and the same 
hue by means of piece dyeing. 

[0035] Now the modes of embodying the present invention in the individual component parts of a slide fastener will 
be specifically described below with reference to various slide fasteners which are illustrated in the accompanying draw- 
ings. 

[00361 Fig 3 illustrates a slide fastener 101 which is used for opening and closing the opening in a garment or a bag 
and depicts the form of a product having the upper and lower ends of laterally paired fastener stringers 102 cut off. The 
fastener stringers 102 are composed of fastener tapes 103 made of synthetic resin and a row of coupling elements 
(coiled coupling elements) 104 made of synthetic resin attached fast to each of the opposed longitudinal edges of the 
fastener tapes 103. The fastener tapes 103 are formed by weaving and/or knitting synthetic resin fibers, manufactured 
from a non-woven fabric, or made of a sheet of synthetic resin. The coupling elements 104 are known in various forms 
such as for example, those of the type obtained by injection molding the individual coupling elements and simultane- 
ously attaching them fast to the edges of the fastener tapes, the continuous coupling elements such as the coiled cou- 
pling elements obtained by winding a monofilament of synthetic resin in the shape of a coil and the so-called zigzag 
coupling elements obtained by alternately connecting vertically in a zigzagging pattern in the longitudinal direction the 
portions bent in the shape of a letter U in the lateral direction in a plane, and the extrusion molded coupling elements 
obtained by attaching the opposite end portions of the individual coupling elements by means of extrusion molding to 
the two separate connecting cords (core cords) laid parallel to each other in the longitudinal direction thereby forming 
a composite resembling a ladder and bending the composite in the shape of a letter U around the longitudinal center 
line thereof. These examples of various coupling elements will be described afterward with reference to the relevant 
drawings Then the coiled coupling elements which include a core cord and a sewing thread among the component 
parts thereof will be also described afterward with reference to the relevant drawings. The reference numeral 105 
denotes a slider which is slidable along the opposed rows of coupling elements for making and breaking engagement 
of the coupling elements. _ . 

{0037] A slide fastener 1a illustrated in Fig. 4 is in a form having the upper ends of the two fastener stringers 102 cut 
off. It is different from the slide fastener illustrated in Fig. 3 in respect that a lower stopping part 106 is formed by fusing 
the prescribed lower portions of the engaged rows of coupling elements 104. 

[0038] A slide fastener 101b illustrated in Fig. 5 is different from the slide fastener illustrated in Fig. 3 in respect that 
upper stop members 107 are attached respectively to the upper ends of the rows of coupling elements 104b attached 
fast to fastener tapes 103b of fastener stringers 102b and a lower stop member 108 is attached to the lower ends 
thsroof 

[00391 Fig 6 illustrates an open-link type slide fastener 101c. To the lower end portions of fastener tapes 103c of fas- 
tener stringers 102c. reinforcing sheet-like members (taffeta) 109 are welded through the medium of an adhesive layer 
(not shown). A box member 1 1 1 of a pin-and-box separator 1 10 is attached to the inner edge of one of the opposed 
reinforcing sheet-like members 109 and a butterfly rod or pin 1 17 is attached to the inner edge of the other reinforcing 
sheet-like member 109. The box member 1 11 is formed integrally with a guide projecting part 113 adjoining the box 
member 1 1 1 and a box rod 1 1 2 and a groove 1 14 is formed as interposed between the box rod 1 12 and the guide pro- 
jecting part 1 13 so as to admit therein the lower end part of the slider 105 by slippage. Similarly, a guide groove 1 19 is 
formed between the butterfly rod 1 1 7 and a guide ridge 1 18 formed integrally with the adjoining butterfly rod 1 17 A but- 
terfly rod inserting hole 1 1 5 is formed as pierced in the vertical direction in the left side portion of the box member 111 
and a lateral groove 1 16 is formed on the outer wall of the butterfly rod inserting hole 1 15. When the butterfly rod 1 17 
is inserted into the butterfly rod inserting hole 1 1 5 of the box member 111, therefore, the insertion can be smoothly car- 
ried out because the inner side of the lower end of the guide ridge 1 18 slide on the edge of the lateral groove 1 1 6 of the 
box member 111 so as to guide the butterfly rod 117. 
[0040] With reference to Fig. 6. the reference numeral 1 20 denotes a core cord which is inserted in the longitudinal 
direction through the empty space inside the spiral of the coiled coupling element 104c and the reference numeral 121 
denotes a sewing thread sewing the core cord 120 and the coiled coupling element 104c along the longitudinal edge of 
ss the fastener tape 103c. 

[0041] The pin-and-box separator does not need to be limited to what is illustrated in Fig. 6. The so-called reverse 
open-link type using the same box member as in the construction of the slider 105 and enabling the slider fastener to 
effect engagement and disengagement of the opposed rows of coupling elements at the lower end thereof, for example. 
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has been known as one version thereof. flWmoH 

Further, me embodiment, as MM in the diagram, us« •«f^J^Z££^£££. 

^ m ^nS^ 

SSo?1hXZr 2pe oTconsWcfco which has sits of an amine* delected pahem tnserted ,n a sheet- 

£T?M SSSSS meC is wove*. Fig. 1 1 .iustmtes an example ol having eewp to the MgluM edge* 
XJ^^SXth. eeSng Md 121 a added coding element 104f having no cora commaer-ed Ihfough 

^£.1^^*-" KM. ««* i, oMained by form*, U-s-^Pedbends - 
2? tKESSSS* - etching lha opposite end portions .. ^ ? oadW ; 

contrast Rg 17 and F.g. 18 illustrate an example of attaching a core cord 120i by weaving into ^e longitu- 
L . nTrfalpr ^ 103. at the same time that the tape is woven and attaching ind.vidual coupling elements 

SoTS^ 

SET ISSSSSS^ type of fastener product for proper application of the regenerated syrrthetc resin materia. 
Ss^i or^e kii o^etic resin to^be used for the product Generally, nylon 6 and nytoo « 
pTamid Z£ ™* such polyolef in resins as polyethylene and polypropylene are «*^«*V*£ ESSE 
a7e dZn n F« 3 through Rg 1 8. Nylon 1 1 and nylon 1 2 among other polyamide res,ns and such v.nyl (Monde res.ns 
^ ^ cSrL^var^L coders of vinyl crUoride with vinyl acetate. -^^^S^'. 
eneTpropylene are suitable for the railed fastener product. The polyester resms are suitable for both^e^e faster. 
« rS*?2S! fasteners. New. the preferred modes of application of varying syntheta, resm matenals w.11 be 

Jo^^vJSrthe synthetic resin material is polyethylene terephthalate (PET), basically the PET can be usedfordj 

SSTjSfi in rUdSn. *. ****•■«> - ^a^^2SST<i » 
preferable to remove Ihesliderlromtheslide fastener discarded as no longer useful and utilise the remainder or me 
Sd^Sn" .ZSvely for the sake of reclamation. When the used siide fasten. . wholly recced and pUB roc- 

SSSSuSte^Ve disperse dyea Various dyeing assistants in pop*, use such as letreltng eganta and dye last- 
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ness promoters can be additionally incorporated in a dye bath as is usually practiced. While various methods are avail- 
able for the dyeing under discussion, the method of beam dyeing proves to be advantageous. 
[0050] In setting the used polyester slide fastener to the process of recycle, the reclaimed polyester may be used for 
manufacturing a slide fastener again or for manufacturing other fastener products such as separable face fasteners or 
hook-and-loop fasteners, textile products, and molded articles such as binding bands for packages and containers. 
When the reclaimed polyester is used as the raw material for other molded articles, it may incorporate therein a varying 
filler like such reinforcing fibers as glass fibers, carbon fibers, or aramid fibers or it may be blended with such other ther- 
moplastic resin as PBT. The same remarks hold good for the polyolefins and the polyamides which will be described 
afteiward. In manufacturing a slide fastener by using reclaimed PET. the slider, pin-and-box separator, coupling ele- 
ments, and sewing thread which require high mechanical strength are preferred to use virgin PET or a Wend of virgin 
PET with reclaimed PET. 

[0051] When the synthetic resin material is a polyolefin. particularly polypropylene (PP). all the component parts of a 
slide fastener, i.e. fastener tapes, coupling elements, a pin-and-box separator, reinforcing sheet-like members, upper 
and lower stop members, a sewing thread, a core cord, and a slider can be made of PP. In the case of a slide fastener 
which is made wholly of PP. therefore, the recovery of the used product has no use for the work of selecting only the 
slider That is to say. the used product can be wholly recovered and utilized for the purpose of reclamation. Further, the 
reclaimed PP. similarly to the reclaimed polyester mentioned above, can be used as the raw material for textile products 
and such molded articles as binding bands and containers and also as the raw material for the component parts of a 

slide fastener. _ _ 

[0052] The slide fastener made wholly of PP. however, is not easily colored by piece dyeing. For this slide fastener to 
be easily colored, therefore, it becomes necessary to manufacture regenerated pellets which are colored with a pig- 

[00531 When the synthetic resin material is a polyamide. all the component parts of a slide fastener except a slider, 
i e fastener tapes, coupling elements, a pin-and-box separator, reinforcing sheet-like members, upper and lower stop 
members, a sewing thread, and a core cord, can be made of the polyamide. The slider in this slide fastener can be 
made of the PBT mentioned above or a metal. When the slide fastener of polyamide answering this description is used 
in the recycling path, the slider is removed from the used slide fastener and the remainder of slide fastener is recycled. 
As concrete examples of the use found for the reclaimed polyamide. the component parts of a slide fastener excepting 
a slider, face fasteners and other similar fastener products, textile products, and molded articles may be cited. In the 
case of the slide fastener made of polyamide, similarly to the slide fastener made of polyester mentioned above, the 
component parts made of polyamide can be simultaneously dyed in the same hue by piece dyeing. As concrete exam- 
ples of the polyamide which is advantageously used herein, nylon 6. nylon 66. and copolymerized nylon may be cited. 
[0054] When the cloths, such auxiliary materials as lining cloths, core cloths, and sewing threads, and such resinous 
accessories as buttons and snaps for garments, bags, tents, etc. on which the recyclable slide fastener made of a syn- 
thetic resin according to the present invention is f itted are made of the same or homologous synthetic resin as that of 
the slide fastener. K is made possible to recover the used products wholly and utilize them for reclamation without requir- 
ing the individual component parts thereof to be separated and selected. When the doth of the working clothes to be 
used in the f ields of removal of asbestos, medical service, automobile coating, and precision machine working, for 
example, is made of fibers of polypropylene or high-density polyethylene and the slide fastener to be fitted thereon is 
ao made wholly of polypropylene, the produced working clothes can be handled as disposable products and. when dis- 
carded as no longer useful, can be wholly recovered and recycled. To facilitate discrimination between the products for 
recycling and those not for recycling, a proper ktentrlfoation mark may be attached to the products for recycling. A vis- 
ually discernible indication such as. for example, a character, a symbol, or a bar code may be inscribed in the slider or 
the pin-and-box separator or may be printed on a fastener tape or a product on which a slide fastener is f itted. 
[0055] When the sBde fastener made of synthetic resin according to the present invention is to be discarded and then 
recycled, the slider and/or the pin-and-box separator is separated and selected, when necessary, from the recovered 
product and the remainder of the product is optionally washed and dried, thereafter fused or melted, and utilized for rec- 
lamation. Alternatively, the remainder may be granulated and then subjected to a proper treatment proper for the kind. 

object, and use of the synthetic resin. 

[0056] In regenerating the slide fastener made of synthetic resin, the component parts thereof are formed and the 
coupling elements made of synthetic resin in a prescribed length are attached fast as regularly spaced to the edges of 
the fastener tapes made of synthetic resin fibers. In the case of coiled coupling elements, they are sewn to the edges 
of the fastener tapes with the sewing thread by the use of a sewing machine and then heat set. The coupling elements 
as attached to the fastener tapes, as occasion demands, are piece dyed in a desired color and then the slider of syn- 
thetic resin is fitted to the opposed coupling elements of the produced fastener stringers and the resultant composite is 
cut to a prescribed length to obtain the slide fastener of the form illustrated in fig. 3. By fusing the tower ends of the 
coupling elements which are held in an engaged state, the slide fastener of the form illustrated in Fig. 4 is obtained. Oth- 
erwise by fixing the lower stop member of synthetic resin to the tower ends of the coupling elements of a prescribed 
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Example 1 

100581 Primarype.letswereprodu^bygranulatingandpe.letizingwastePETthread^ 

!Ss^Sns4«efas^ 
resultamprimarypeUets shaped likestrand ch^weredr,^ 

and then subjected to solid-phase polymenzatton Uv a vacuum im M^Ton^ 1» ^ fa MOjou £ Qf 2g5 . 

pellets having a water content of 15 ppm. The produced regenerated pellets w^eexvuaea 

305 -C to produce monofilaments having diameters * therangeo 0^6 mm - polarization mentioned 

^merization performed similarly at 190"C are also shown for comparison in Rg. 19 and Table . 
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Method for manufacture 
of primary pellets 


Intrinsic viscosity (IV) 




Virgin 


Primary pellets 


Rege 


nerated p< 


jiiets 


Temperature of solid- 
phase polymerization 


















190 °C 


200 °C 


220 °C 


Method of the invention 
Qrush method 


0.65 


0.62 
0.59 


0.75 
0.62 


0.92 


1.1 



aHH, thereof for cw>nng atoms,*. The results of »» a™ shown manufaolured front regenerated P* 

(00621 'n«»«*«^«^'>'^«™^5^ 

M. or primary pellets w«e rated as - ^SZ^ZX^O no in of probtem. an 

problem from the viewpoint of production or deviating from the standard. 
so (1) Strength 

10063] The monofilaments manufactured as described above were tested for tensile strength. The symbols shown in 
Table 2 have the following meanings. 
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O : A load ol not less than 20 kg was endured. 
a : A load of about 1 0 kg caused breakage. 



[0064] Monofilaments 



obtained as described above were stretched by a three-step stretching method to about 4.6 



10 
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times the original length, shaped in the form of coils, sewn to the edge parts of fastener tapes made of PET fiber* and 
thermally set by the standard method. Thereafter, the produced fastener stringers were dyed wrth a qumone type d,s- 
perse dye and reduced and cleaned by the standard method. 

[0065] The monofilaments mentioned above were tested for workability, then for dyeability. and for heat deter.orat.on 
during the course of dyeing. 

(2) Workability 

[0066] The symbol. X. shown in Table 2 has the following meaning. 

X (Spacer): During the course of formation of element space parts, the element parts could not be thoroughly 
removed and elements partly survived in the space parts. 

Space parts In the parte of coupling elements to which the upper stop member and the lower stop memberwere 
atechecTthe elements in the relevant parts were partly removed prior to the attachment of the stop members. 
is These parts are referred to as "space parts.") 

X (Extmsion): Leakage of molten resin occurred during the course of extrusion of monofilaments. 

(3) Dyeability 

so [0067] Fastener stringers using monofilaments manufactured from given pellets were dyed b ^^^J,^ 
dye bath. The dyed fastener stringers were rated for degree of pigmentation in comparison wrth the fastener stnngers 
manufactured from virgin PET pellets and similarly dyed. 

X (Light): Fastener stringers dyed only in light color. Even an adjustment of the dye bath failed to darken the dyed 

25 MDark): Fastener stringers dyed in dark color. An adjustment of the dye bath allowed variation in the degree of 
pigmentation. 

(4) Heat deterioration 

[0068] Dyed monofilaments were tested for tensile strength. ■^^♦nH^minp 
* [0069] The monofilaments were dried by heating while they were dyed. This item of test was intended to determine 
the effect of the drying by heating on the monofilaments. 

O : A load of not less than 10 kg was endured. 
X: A load of about 1 kg inflicted a crack. 

[0070] A pair of fastener stringers manufactured as described above, to which a die^ast slider of zinc was attached, 
were subjected to the British durability test and were also tested for resistance to sliding motion of the slider. 

(5) British durability test 

[0071 ] This test was performed by moving a slider on a given slide fastener thereby r^atedly o^ng and closing 
the slide fastener, with tension exerted meanwhile on the slide fastener in longitudinal and lateral directions. 

O : Not less than 2,600 reciprocations were performed without any problem. 
X : Up to 1 ,400 reciprocations could be performed. 

(6) Resistance to sliding motion of slider 

[0072] One reciprocating motion was performed and the load produced by this motion was rated. 
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100731 ft is noted from Table 2 that the monofilaments manufactured from regenerated pellets having an IV value of 
Example 2 

studied to draw the following conclusion. 

i> The increase of the molecular weight of PBTby the solid-phase polycondensation reaction P^^sat a reac- 

mended to perform the reaction as continuously swept with a stream of dry .nert gas. 

wmmmmmm 
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Claims 

1 . A method for manufacturing a regenerated synthetic resin product, comprising: 

5 a step of preparing primary pellets by granulating a waste synthetic resin material with a rotary Wade, heating 

and melting the granulated synthetic resin and deaerating and extruding the hot molten synthetic resin to 
obtain a strand, and then pelletizing the extruded strand. 

a step of preparing regenerated pellets by subjecting said primary pellets to solid-phase polymerization in a 
vacuum or in an atmosphere of an inert gas at a prescribed temperature, and 
w a step of forming said regenerated pellets into a prescribed shape. 

2. A method for manufacturing a part of regenerated synthetic resin for a slide fastener, comprising: 

a step of preparing primary pellets by granulating a waste synthetic resin material with a rotary blade kept in 
,5 motion at a high speed and. at the same time, heating said waste synthetic resin material by the heat of friction 

with said rotary blade to a temperature not less than 20'C lower than the melting point of the resin, deaerating 
and extruding the hot granulated synthetic resin while further heating and melting it to obtain a strand, and pel- 
letizing the extruded strand, . 
a step of preparing regenerated pellets by subjecting said primary pellets to solid-phase polymerization in a 
so vacuum or in an atmosphere of an inert gas at a prescribed temperature, and 

a step of forming tfie regenerated pellets into a prescribed shape of a part for a slide fastener. 

3. The method according to claim 1 or 2. wherein said hot molten synthetic resin is subjected to a treatment of filtration 
at said step for preparing primary pellets. 

25 4. The method according to any of claims 1 to 3. wherein the water content of said regenerated pellets is not more 
than about 50 ppm. 

5. The method according to any of claims 1 to 4. wherein intrinsic viscosity of said regenerated pellets is in the range 
30 1 of from about 0.65 to about 0.8. 

The method according to any of claims 1 to 5. wherein said waste synthetic resin rraterialis a *** 
solid-phase polymerization is carried out at a temperature in the range of from about 185°C to about 200 C. 

35 7. The method according to any of claims 2 to 6, wherein said generated pellets are^ua^ 

molded at said forming step to produce coupling elements for a slide fastener, monofilaments for continuous ele- 
ments upper and lower stop members, pin-and-box separators, fibers for fastener tapes, or sliders. 
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FIG. 3 
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